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(54) BULK MAGNETIC CORE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bulk 
magnetic core of which the core loss is small. 
SOLUTION: A bulk magnetic core 1 , having a 
magnetic core main body produced by sintering 
a powder of an Fe-based soft magnetic metallic 
glass alloy or a magnetic core main body 3 
produced by casting a molten Fe-based soft 
magnetic metallic glass alloy into a specified 
mold and cooling and solidifying the alloy, is 
adopted. The Fe-based soft magnetic metallic 
glass alloy is characteried in that the 
temperature Interval ATx of supercooled liquid 
which is expressed by a formula ATx=Tx-Tg 
(where Tx is the crystallization starting 
temperature, and Tg is the transition 
temperature of glass) is at least 20 K, and the 
resistivity Is at least 1 .5 |jI2m. 
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(54) [leWcO^I):] fW^m^Ls 



(57) 

[<Ka#ia] ATx=Tx-Tg (frfzLTxIiiSftlbBB, 

4iia?^iP;S«:CDiaSI!aPilATxA<2 0KJil±-efey. tt 
*ita*<1. 5//Qmm±-C36«Ci:£1#filti:-r*F©S 

3 $ieit-&/^;i^^{S'0 1 ^^^-r^. 






(2) ItPsp 1 1 - 7 4 1 O 9 



1] ATx=Tx-Tg(fcliLT xlt^&itm 
'6ia>&SPjffi«:<DSSrafi8ATxA<2 OKW±-efey. tt 

■^iSkmrnz^i-)^ »SiSft4 0<te/^j«i±-eft2gt-c«l 
^ $ ^.^ «{i<l>:«:tt:$fi» j(. « C ^ $4$tt tr^f^iX'^ 

3 ] n^l^qi 1 l=fStt0!> F e Sttttl^ 

Ete<D*lS7Ctlli: LT A I . Ga, In, Sn(Do%<0 
r, p. Ge. S i 0!>?iba>ia$f=ll2aiei. 

C»3j?®5] ai*«1 ~4(7)L>-r*lA^lClBtt<0/<;i.^» 

A I : 1 1 O 

Ga : O. 5~ 4 
P : O ~ 1 5 
C : 2 - 7 
B : 2 ~ 1 O 

Fe : m& 

■c « w i: t -r 4 / «a'£A. 
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2 
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B : 
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F e 











[O O O 1 ] 

^'=3^'-^K «a-b>-y-«fi-«ffl*+u*F«a«?«i4^js 

[0002] 



•fe 4f<0«Bi'i>«ii^i: LT. 5 0%N i -Fe/<— ^ 
□ -('«i&'¥>, 8 0%N I -F e/<— ■7Q'f«iC>. ^-fjR 

-5ffi'£>l*, i^(rS®iK«lilt(=i3it -6 a T a xj!)<*$ < , 
[0 0 0 3] -tC-CSifi-ei*, a7axA</h* <^Ui$Jt 

[0004] 

[0 0 0 5] :*:|6MI4, ±K<r>tSk^im»iritzlt>\zU 
[6006] 

miblt. ATx=Tx-Tg (fc/£LTx(*tea<b§BJ6a 
J^J31ja»:(DjaaM|lHATxA<2 0KJil±t?fcy. tt«ta 

ag 4 o°c/»j6i±i?gLS LTiniS^ttr iEe«aiD*i* 
$fllx.sc^$1$«k^-r«. £i=. FeSttiitttftB^ 

M$digS$Tx, mm^&^TtLtzm'kfZT^TxOm 

[0 0 0 7] *#6Ma>A;u^>«iOi4. jtlc8EKa)/^;u^ 

{iib-efto-C, ffrtSF eSlftfS1±dB^7^^^;!l<F e 
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T, P, B, Ge. S i 05 3^.051 «*fcl*2«tel 

A I : 1 1 O 

G a : O. 5— 4 

P : O ~ 1 5 

C : 2 ~ 7 

B : 2 - 1 0 
Fe : 

[0 0 0 8] *«iia)-'^>K7ffi<i>i*, 5fei=ffi«a)/N*;b^ 



A 1 


1 1 


G a 


0.5 — 


P : 


0 — 1 5 


C : 


2 --7 


B : 


2 --10 


S i 


0 - 1 


F e 


mm 



4%, J:y»*L<l*0. 5~4%^***tTtJ:t^o 

[0 0 0 9] 2jc5seH-ei*, miaFe»««ai4*s*r5x 

^^<©iaj5ltl~. Nb, Mo, Hf, Ta, W, 

C r 05 5 i&a>d>JEC < t 1 ajai3!)<7 %JsAT****fC 
t^l^o ^tz. *«B^-CI4, Btrt5FeSttl»1±*Jl**7 
X-&^fl)«a^(C, 0%lilTa)N i i:3 0%l*l 

[o o 1 o] ;«:fsq»0D/^;u^a[i&li, f eftlkfiltii&B 

[0 0 1 1] 

in(^a)^i&<D^m HIT. ^^^(Dmmoimm^wim 

[0 0 12] $fr, E I :i7m<D/<iU<?mib^9im-i-i> 



[0 0 13] na8»«<D/<^u^?m»i><D-«** 

«'C?*{*iiX»J'!r— X 2 (DP^SPIC. tsar* F a filftlfitt 

tifi'tr-X2(*> «iJ^I*7KyT-fe$i-;U«IS. TKyx^U 

*l*o *f=, ai&*f*:JRtt^r-X2«)«li2a±<D2* 

Bflcl*. {S.0*<*3i:fla.D:*:t*:»lK«rt'tr-X2<!:*SSL 

m^'tn-t^iSLm.omt 2 - 4 * 3r<©asH t so***? 

*H.^c »««|S«4i:Lri*, X7K^'>«|g» i/y3> 
[0 0 14] ^fS^BIC^-S/^^U^^ffli'&l *:^7X 

ffiic«i<&/<;u^tt«i> 1 ^ni&-r^tzi/>izmi'^xiifmutk 

-CI 1 0!)Wffll=©A$*t*±/<>^1 2J3J:1;T/<>^ 

^3ts T/O^i 3*s:>t. »jfi-r-5/<>ux«ai*35 
1 2$Tfi«i=#EL, /^;ux«35$3S-rfl&^a)«at«c 

«/<>^«ffi1 St, ±Tfl!)/<>^1 2. 1 3l=»**l 

t=ii»i»3i;i 6a>ias$i!i£-r«fift«^i 7$£{t:^L 

T«B£**tTL>-5o ±a«<D±/<>^1 2&t;T/<>^1 
3<D-f-*l-r*vA<fflSlcJl*rar*®(CI4, f#J:5i:-r4« 

±Ta>/^>5^2, 3a>Mlc5fe«*H-SIS*H»5R 

It X- ^ * J: 5 $ +ir C N €) o 

[0 0 15] ME«iil^a)tt®:?^xvJS®»esfflt^T 

feincD t C0l4t»» L TlftSS^b-r -6XSIC J: y » 

[0 0 16] :$i96mzni^xmi^i>F 9»WLm^±mis 



(4) 
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[0 0 17] 2 O K]6i±(0A T X $W-r€>F e§%«tt 
C03^Fei£l^<Dte9^Jg^(^, 

SO? B]K*sj:t/4B]tea)i^'jf< <t*. 1 alliJa±A^e)^i: 

■&t(DT?iby . a«:6*|ICIiA U G a . In, TKS 

t>AI,Qa, I n^ytliS n](l<J:l-J«f$Ll>. BtrfB<0 
^^^Etc^I*. P, C, B, GefcJ;t;s iCOil^Ji<i: 
^^miik±v&i>zt^}m■^LlK c, ted: 

iffl|iSATxA<lSiiL, l^®<tiaa=t±^LTf??ifl*HcJ:y 
S5tLf=7^;U77:^tJEf-5, S i (D^m&it^t^^ 

3b<«e>4x«:<<i:«<D-C. 1 5lS-?-%JaiTA<»*Lt^. * 
fcC(0Fe®|Kfll14^e^^X-&^I*, Nb, Mo. H 
f , T a, W. 2 r j3J:U:c r CDd?^S< 1 1, 1 i^JiL±$ 
*«L-C*J:t^. Ml=, N i tCo(7)'>«i:< tt-?^* 

[00 1 8] J:yftt4:flt)lC«iJS%-r4t, *«BJ-ei*, -f- 
a)fflfifc*<IS-7-%-C. A I : 1 ~ 1 O, Ga : O. S-- 
4, P:0~1S» C:2'-7, B:2-10, Fe: 

»sPT?fcor, ^wa^tt«B*<#w**i.-ct,ai.^Fe» 

■t«>ffi^A<lS-?-%1?, A I : 1 -1 O, Ga : O. 5~ 
4» P:0-«-15. C:2'«'7, B:2'-10, Si : 

o~ 1 5, Fo : jsffl-e&oT. ^sim^mm^-^m 

^y^^^^ciSJ^iPjSft^iSAT x$f^-6fc«iic, 
ffi(DliMg(Ctel.%r, Pi:C$IS^%-C, P : 6~1 5, 
C : 5~7 trSi:, J:y«?*L< 3 5 KJa±(0ffl)^i31 

jSiffinniAT x$^#^ci:A<-^?^*o ffjiBofafil 

l=*Jt^r. Ml=Ge^O-4ll^%. »$L<l*0. 5 

~4is^%a>iasffl-c^*Lri^rt,atv frffio) 

li^lCtet^r, SiCNb, Mo, Hf, Ta, W. Z 
r, C r<OiJ'>S< <t*. 1 glJil±$7jS-?-%JUT-&WLr 
tfi<. Ml-, 0~ 1 0J1'¥-%G)N i . 0~30ll^% 
<DCo<0'>ft< iaJiJ6l±S#WLTt,aL^, 
[0 0 19] IdiaMfiltlCfcLxT. Pt, d^ElS 

a>o^ 1Sll^^-h<D?c^^^J!iP^^T^,*^^. ctv&<07E^ 

JEft^OTySWIilTt-r-SOJA^Kf^LL^. A l-V>Cr, 



4 F eS«:l«tt#B^7X^^<7)W^1±At|Sj±r*. 

[0 0 2 0] ;«:%B^-e^i^&n€>ltrffia>fsiJie<DF eSlft 

fc, ia«isicj:y, .feymjf'EcKtts^-rt y, 
1 . 5// QmJ^^±a)gl^tt^stn:ffl$^§sc<!:A<■e^^t. 

ifii^i^i ~i o^Ky smmcomm^m 

(glassy phase) IC. IISSfg<t: LTCOF e3B, Fe 
2B, F e3P^Om^tfitiiri>i^i£oii^^m-tiZt 

[0021] ^i::. 1lt!Ui&ata>mnil»^ 1 6 ^m^Ltz 

/.f 81* cti^ la 2 iz^-ra«3f ^>c-7fit«s«ao5±Ta) 
/<i/^i 2, 1 3(Z)raicSALs >/^(Drtie^affi 

5l^-r.6«ti:tlc, /«>^12, 1 3-e±TA>e>E** 
Jiax.-Cfilc»r«tl3l^l=, «^ltfH3lC5%-rJ:5*/</l' 
xm3a$ll*4l»5SlcEnJnLTDn!?ftL, fifrM<Dfl^«(7>{S/i> 
*<*3^jKfiE-r-5o c:a)at«:f5Xv^^e«lS(c^5l^T 
tt, iiamsSl:: J: y IS^sJtasfe l 6 $RlrS<©jg«-e^# < 

m&r^ztt^T*^. ^fc, aatt3Sa)(iii=isi:Tiiii« 
t»5Si 6o>iaa$«^si='ea-e#.sa)-e. t— ^icj:s 
jtoBftJiPi: * y t.iiA^(ciE^tlciajS©aA<-e^> c+iicj: 
y i^toiftft L y OSS icift c ^ife#-c«iiS)!i<-e ^ s o 
[0 0 2 2] :^mmizts{.^Xs «i^a5ii. ismsisi 
6$@<b)«}K-r-6fc«)ic3 o o''ciiL±fri>=.tt<&m 

ISi|i4l»5Sl 6i:LTfflL^^>*^*FeSI«^a1± 
«S-r«Ci:lcJ:o-C, iSSK<0«.D;*:tt:3$»$L<^§ 

t8«Jt. ^-5i-*;h,SfltiSxaSI*5<'-f 1 1 icffiS^ti 
-Cl'dl&Sjt^l 7<D^-QS,i>tzlb. 19»t»3Kl 6ICAX 
Av«igfiJ:y t,iSl%2aS-ed&«. Lf=;b<oT. 4:feffil= 

j3it€>!Sl^ig5l$, i^S<bia«&igft$Tx, 

[0 0 2 3] mtz. 1$l=FeS«)(«B1£dfI^7;^$&(= 

5 i SSJDLfclg^l*, ®S<bM*SiaSTxA<±^L. 

iiaH»a3jet$:o5jaarafiiATx*<is:^-r-6(7>-c, j:ygae<] 
cticj:y. Si ^-^mLUi^jBnm^^mi^tz^-^iz 

lt-«-C, *ySffiffi«>fll'&:*:«:3£f^4 = tA*RrflB-Cife 
[0 0 2 4] :^jei»icj3t'T. «llg$fT5RSa>^iaSS 

lis »0o < y ^ Lf=^iajS£-etteii4i;ti«£«r«f: 
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to, 4 OiC/5}'JiA±i:-r'60)6<»^Lt^o ^fcfit^tDlS 
•T?#;S:t^f=«). 3 t /cm2ia±fr LL^o 

3 0 0-5 0 0''C(Z)aSffl3!l<»*L<, <ky»*L<l*3 
0 0-45 0°Ci:**t-6. 

[0 0 2 5] za)J:^izLXt^i>*itzmib:$iW3it, ^ 

tt**"r=fe«)-C&y, 1#lCik«fiifilA<1. S//QmW± 
/<^U'9fi|iC> 1 1d:, ^ti^rSoft magnet ic<^1t (IkfilSl^ 

[0 0 2 6] j!^, ±IBSi^-eii, F eS«!({Si$^JStf7 

x^**^6J^i:«Jsm5S1 6*«tm-^9X^««si=«ky 

ifflj^^lc J: y 3BlEllK«S-r ^ C i: I- J: o T t / ttO) 
[0027] Sl=, :$:fSQ^<D/^;U^ai|> 1 It. tdlBF e 

B*f7X1&A055ejai4, Fe, Al»t/Gat, F e- 

WJP«lcJ:-3T»«-r*Ctlcj:y4§e>*t«. a>ilc. 
-CH^t-r « C t led; y , 3rM<D»«a)«'i>:^i* 3 tm^ 

[0 0 2 8] ±at<©/«JK7«iOltt, ATx=Tx-Tg 
2 0KJU±, J:y»^L<l*3 5Kja±-Cfc€>FeS|R 

»afi*Tx. «ttMfi*Ti:LfclS^«=TSTx<DBI« 



MMm&^^L. mHtzimmi:mri>mii>:^<^3^^ 

MIC, fi|jSLrj5£fl^$*Lfcfll<£>:$:«:3*8&ffliS-r-6 

ct(=j:y, sicBi^fiafpaatSfii:. e*ifca««* 

[0 0 2 9] ±j$<D/N*;U^7ffl[.0llCfctxTI*, -if 

»4>4»it5ilcJ:oT 3 A<»?>*1*«>'^» 

[0 0 3 0] ^fr, ;$;S§B^a)F eSttait^JB^f?;^^ 
^14, F © JiinoltfeCO^® TcSI i: ¥^©76^ t L 
TJSy, »i::s i S$^-r-6::i:l=«i:y. ifiJfrffljSiSO 

jaefafBATx$*^<'^-5ci:*<-e#€>roT?, 

lOi a)aTnx*/J>$<-r«c<tA<T?**o 

[003 1] *fc, $:f6?3a)/^JU^m'CM 14, Jflfifc**-?- 
*l-e*Vj®^%T?A l:1~10, Ga:0. 5~4, 
P:0'*'15, C:2~7, B:2— 10, Fe:JS 
», eL<l*, A I : 1 ~1 O, Ga : O. 5~4, 
P:0~15, 0:2-^7. B:2~10, Si :0~ 
15, Fe : ^Sp-C&y, Sai^l::S*t, «»*A<'J^* 
< , ia*oa^SfiA<S< . «X«atl14l='IS*ifc F elfe<ft 
11tt^e#7:^d&:b^&>^'&tt'i>^i$^3 $ffi^-Cl^€>(D 

[0 0 3 2] 

mmmi 

(SiJfiWi) Fe, AIJil/Gat, Fe-C^&, F 

^EEA rmm%Tizisi^xzJn!i><r>mn^Wimx.m^m 

18a3SO"e»«L, IS^fflfifetb*<Fe73A l5Ga2PllC 

-;n->g® *«e#th Lr3iLJ*-rs*p-^i'^i- J: or , 

i:t?«»5!5<bLf=<. ^iP,*tfcl»3K<D(f-eiaS5 3~1 0 5 
[0 0 3 3] $52 ga)BIIISIlil^t»5S&WC§i<Dy-f X<7> 

-rcDwaeicisaL, ^-v 3 x 1 o-st © r 

ISE36^c>J^ii4«»5!5l-/<^l'XjE^S^LT*DgftLfco /^JU 
X;K»l4ia 3 icn«"r J: 7 1=^ l 2/<;ux35 Lfc^-C 2y<;u 
Xifrih-rStOtU, a©4 7 OO~48OOA<01S35 

"cfBii*n»5f5*aoi!ftLfc. mmit. unize. 5 t/om 



(6) 
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1 o o'te/m i n t Lfc. ss. ±ffia>±Ta>/< 

SSI 0mm, ®$ ammCDRfiJ^-efc-So 
[O034]B4l$, F a73A I 5G a2PllC5B4^$ 

0>DSCtt$3 (Differential scanning ca lor! emeter : 

14. c:<D«^3R*««ssfi4 3o^-e»B:^TXT«ieu 

est;, ATx=4 7tA<*«)e>4xSo C<DJ:9lClSSS 

<tiaaiuTa>j£t^aa««T?ifl)*jp«(*«*<#« l a t 

x=Tx-Tg-e^*tL'5fiS3!)<:*:^<. C(7>^<»iiflfifc«»^ 

Tg=4 6 5'C, ATx=4 7'C4<««>€>*t'6. B4i3J: 
X, Tg, ATxA<l^i:-C&-6C:i:A<^A^-5. 

[0035] melt, mn'^^^^i^^m 3 s o°c, 4 

o o'c. 4 3 ot:, 4 6 o'c-e-t*i.-f'*tttQ::^9X-7« 

msim&Mm^'&^-t. 3 8 0^, 4 0 01C, te,ki;4 

3 0t-eJS®LfcKi(^-ci4, L^-r*it/Nn— 

[0 0 3 6] 0714. lijim^7X-7eiej**fflLNT««S 

ltS®»(C3 SO'Cx 1 5^^<D8a«Ii3®*JfiLfc/N*;i'<?*t«) 

S{S$ (/ie) \ ^{s^ (He) , is^isik^mM.^& 
(Bs) &(oii^$^-rt<o'c&^. z(j>miz^i*ii> 

«ieaS<D±»l=#oT«ltSf«:(0ffiai4«^ 

4§Mes 9 9. 7 %i0i±<o^msa>^^t$:;b<# e> ;h.T 
«, nefc, flnsB»a)E**ffi<-rtii4, j:yffit>sa-c 

(He) i4i$is-s-es.y. (Ate) *jj;t^iafQ 
iB^aa (Bs) i4iaa<D±$f^i=Lfc36<oTiRi±u, 4$ 
ic6i«Sjag4 3 o•c■cs*vfc«^^esl1$14A<fi^.*^"ct^ 

«o ctilcJtL-C, !)fti|S^a3b<4 6 0''cicJa:Si:iafi]fi8 

^saa)«T, s?a*fl>i£TA<±i:, « 

[0 0 3 7] cH«»<JDiSS«ky. *^js«>jt?i4. 
as4 3 o°cjsAT9saceH (»s-r*ns. i!ss<biBi& 
sa^Tx. fli^sasTt Lf=j§^, T^TxoasBH) 



[0O38] (g3Jffi«lJ2) Jl^MfiettA^F e72A I 5G 
a2PllC6B4-efc-Swi:ia.^l4^1iE«iJl tl^fiH-LT 

$*l.fc±T<D/^>^^<tffl-ri)C<!:l-<i:y. S 1 ic^r 
cfcotS* ^S1 0mm, 1^526 mm, U^2mm<DM't> 
c>*t/io ca>»ii>*«*:*. Hi l=*-rJ:5ti:7K 
'J T-b^— ;u«fliS8<Oc*iffiHi§4*«OflBl/i>*(*:i|2liA'y— :^ 

[0 0 3 9] :$innm<D/^)i'<?m>b0Wiifm^^&tzi 
fitmwi (s i 3. 5%) *«iB LTm=»'Oo>aiif^fism 

Sai:aTnxi:<DM^^0 8lc|^^(c^-r= B18 3!)^^. 
We>A^'SJ:5l=, *^t6«i| (OW) &i;tt«t«9 (OEP) 
©?a<C? I48!if^ a3£Sa<D±» t a T a X A<liiio-r 4 
«<, S3tlE«i|<Z>/{;U^ttii>l4, lt««>Ja)11'0J:y 
Lfcai]f^»^SaODeBfflrtl=*il.^"C, ^lcaTPXA</h 

[0040] 

^U'J'fig'Dtt, ATx=Tx-Tg (^:f=LTxl4iSa^kBB^l& 

iga, Tgi4^j7xsi^sa*^-r. ) (D3St?g$*i-& 
ia5*ai j«t*<©aaMPi8 a t xA< 2 o k * y u 

< 143 5 KKi±-ei&-5 F e fi«?ffi14&a**7X-&^<D|» 
5RA<, :^7X-7ei^jSI-J:or!^iiS$*X.4;ii:lcJ:y, 
tt«St(»!Btv^)U^74*<7)iaiO*<*:3^i§, 
{*:3<Dffia*!S<r-6Ci:/)<-C#*a)-C, 3Tax*/h 
i<-rhZtii<X^i>. ^fc, ±ai(D/^;U'?fflEiDI4, :^ 

[004 1] *Sg|305F eSlftfillt^B^^/?.^ 

^ (4 , F e KAn<Dfl6<D*M5cSI t ^^EEtcSS t L 

■cjsy, ^ics i *$«-r5ci:i-j:y, iaj*ai5att:<© 
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